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ABSTRACT

Mortgage Default and Neighborhoods:
A Case Study of Weber County, Utah

by

Camille J. Pedersen, Master of Science
Utah State University, 2006

Major Professor: Dr. Lucy Delgadillo
Department: Family, Consumer, and Human Development

The purpose of this study was to examine housing, demographic, and economic
characteristics that are present in neighborhoods with high rates of mortgage default. In
addition, the effect of minority percentage was studied in neighborhoods with high rates
of default. Defaulted properties recorded in 2003-2004 in Weber County were geo-coded
and assigned into one of 42 census tracts in Weber County. Descriptive statistics then
profiled the characteristics of the census tracts. Correlations were used to determine
which characteristics had statistical significance with mortgage default rates as well as
minority percentage. Logistic regression was conducted to create a model describing the
characteristics of neighborhoods that have high rates of default.
The findings from the analysis show that mortgage defaults in Weber County
occurred mostly in two well-defined housing markets. The first housing market is found
in census tracts with low minorities, newer homes, higher priced homes, more use of
second mortgages and home equity loans, more self-employed households, more
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dependents, and more vacant homes. The second housing market is described as
census tracts with high minority percentages, fewer number of dependents, older and
lower value of homes, and fewer second mortgages and horne equity loans.
The results show that the two housing markets that experienced mortgage default
in 2003-2004 are different in their needs and possible prevention strategies. Educators
can use this information to help target at-risk neighborhoods for education on
horneownership and pre-purchase counseling, therefore strengthening communities.
(67 pages)
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CHAPTER I
INTRODUCTION

Problem Statement

"Homeownership lies at the heart of the American Dream. It is a key to upward
mobility for low-and middle-income Americans. It is an anchor for families and a source
of stability for communities. It serves as the foundation of many people's financial
security" (Bush, 2001). Since President Bush made this policy statement in June of2001,
multiple efforts have been launched to increase homeownership throughout the nation.
Due to various national policies to expand homeownership, the homeownership
rate has increased over the past decade. In 1990, the United States homeownership rate
was 63%. This rate steadily increased and reached 69.2% in 2004 (U.S. Census Bureau,
2000a). Along with the nation, Utah has experienced growth in the homeownership rate.
In 2001, the homeownership rate was 72.4%; by 2004 the rate hit an all-time high of

74.9% (U.S. Census Bureau, 2000c). Americans who once faced barriers to
homeownership now have more opportunities to purchase a home. The United States
Government has promoted homeownership for minorities and low-income families
(Homeownership, 2004). Although owning a home can translate into equity, wealth, and
freedom, it also translates into a big financial responsibility.
Along with the increasing homeownership rate, defaults and foreclosures have
also risen nationally and statewide. Homes in default are defined as being one to three
months delinquent on the mortgage payments; homes in foreclosure are typically three
consecutive months behind in their mortgage. In 2004, Utah recorded the second highest
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rate of mortgage default in the country. Utah' s foreclosure rate was 2.05% for
mortgages insured by the Housing and Urban Development' s (HUD) Federal Housing
Administrative Program (Mitchell, 2004). This consistent pattern of above-average
homeownership and above-average mortgage defaults suggests the need for a study to
determine why people are experiencing housing problems, what type of households are in
default or foreclosure, and how this situation affects the surrounding neighborhoods.
There are many factors which may play a role in the increased number of
mortgage defaults. Recently, lending practices have become more relaxed. Lenders use
expense ratios to determine if a borrower can afford the monthly mortgage payments.
What used to be strict borrower ratios for the amount of income and debt to mortgage
payment now are only suggested guidelines, which are often not followed closely by
many lenders. The lender will often make exceptions for certain situations, raising the
qualifying ratio and the amount that can be borrowed (Guttentag, 2002). The remarkably
low mortgage interest rates since 2000 have encouraged more people to purchase and
finance homes and there are also increased refinancing options for those who have an
existing mortgage. Along with refinancing, second mortgages and home equity lines of
credit are more prevalent than in years past (Canner, Durkin, & Luckett, 1998). Many
consumer purchases traditionally financed through credit cards are now financed through
home equity loans or lines of credit at lower interest rates. These debts are now secured
by the home and if the household is not able to repay the loan, they risk default or
foreclosure. Although lower interest rates have encouraged many consumers to take
advantage of these mortgage financing options, many homeowners find themselves over
their head and at risk for serious financial problems.
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The growing number of homes in foreclosure creates economic distress not only
for individuals facing foreclosure, but also on a larger scale. Neighborhoods with many
foreclosures experience lower home price appreciation, and oftentimes the situation
creates a negative stigma for the entire neighborhood, economically weakening the
community (Baxter & Lauria, 2000). This economic distress resulting from high
foreclosure rates can reduce neighborhood quality. Homes are not only purchased for the
shelter they provide, but also for the bundle of goods and services that comes along with
the borne. Bundle of goods refers to the dwelling characteristics, and bundle of services
refers to the aspects of owning a home in that community. This may include the quality
of neighbors, the proximity to public parks, schools, jobs, shopping, entertainment as
well as other convernences (O' Sullivan, 2003).
The U.S. Census separates communities into census tracts. These census tracts
are smaller sections of the county, usually comprised of several city blocks. For the
purpose of this study, census tracts will be used to define the boundaries of
neighborhoods. Baxter and Lauria (2000) also used census tract data to define the
boundaries for the study of residential mortgage default and neighborhood quality.
Neighborhoods often share many common characteristics. Because of the price ofland
and the economics of real estate, larger homes will usually be built next to other larger
homes in the same neighborhood. These homes will generally have been built within a
few years of each other. Similarly, older homes generally appear in the same location
(Spangler, 1998). Since property values are often determined by comparing properties to
surrounding homes, it is typical to find that home prices remain comparable to similar
homes found in the neighborhood (Sirota, 2000). Therefore, households living in the
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same neighborhood also typically share similar characteristics such as income and
family composition.
Unique from other economic phenomena, studying housing problems and trends
requires a local perspective. Rather than study trends of mortgage default or foreclosure
from a national point of view, it is important to examine housing as it relates to specific
regions. Comparing neighborhoods affected by default within one region may reveal that
different housing markets emerge. The study of mortgage default at the local level can
suggest local solutions to neighborhoods and communities experiencing these housing
problems. Hence, this study will investigate mortgage default in a specific location:
Weber County, Utah. Weber County is located along the Wasatch Front in northern
Utah. The county was chosen because of its location within the major metropolitan
region, as well as the unique demographics of the population. In 2000, Weber County
had the highest percentage of Hispanics (12.6%) of any Utah county. This is
significantly higher than the percentage of Hispanics (9.0%) in the total Utah population
(Dataplace, 2005a).

Need for the Study

Increasing homeownership and default rates create a need for further
understanding of factors leading to foreclosure. Recent research by HUD studied the
Neighborhood Effects in Mortgage Default Risks (Cotterman, 200lb). The results show
that racial composition and income of the neighborhood were factors associated with
default. Rather than examining the individual homeowners, the study looked at the
impact of neighborhood patterns. This key study of neighborhoods and mortgage default
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is one of the few to look beyond individual borrower variables. Past studies have
correlated default risks at the borrower level, but this still leaves one unanswered
question. What are the common characteristics of the neighborhoods experiencing high
rates of mortgage defaults?
Better understanding of the characteristics of the communities affected by default
will benefit community members and housing scholars in many ways. The information
can prove useful on a state and local level. It is vital to recognize neighborhoods in
economic distress in order to help improve the quality of the neighborhood. Community
educators and Cooperative Extension specialists can better allocate resources where they
are most needed and use the information to help others to avoid similar financial mistakes
(Quigley & Van Order, 1991). Studying the characteristics of neighborhoods with a high
prevalence of homes in default may shed light on many other community financial
problems. Possible domains that will benefit from research on the neighborhood level
are: study of individual wealth and/or lack of personal financial assets, predatory lending,
and the lack of financial education for first-time homebuyers.
Purchasing a home includes not only purchasing the land and physical dwelling
but it involves purchasing a bundle of services. This bundle of services can be referred to
as the neighborhood qualities which are important aspects to consider when choosing a
house. Perhaps better education of first-time homebuyers on the importance of
ownership responsibility will reduce the default and foreclosure rates.
While this research is a case study of one county in Utah, the implications of the
findings can be useful in other regions throughout the nation regardless of economic
situations, etlmicity, and housing markets. Recognizing that default rates within
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neighborhoods may have an economic impact on the larger community will result in a
more comprehensive approach to providing resources to specific neighborhoods
nationwide.

Purpose of the Study

The purpose of this research is to study the geographic distribution of defaults in
Weber County, Utah. It is an extension of a pilot study of the geographic distribution of
mortgage defaults conducted in Cache County, Utah (Delgadillo & Erickson, 2006). The
study used public records to obtain addresses of homes in mortgage default. The
locations were then geo-coded to determine their census tract. Delgadillo found that
foreclosure rates were indeed concentrated in specific areas of the county.
Exploring beyond the location of the neighborhoods with high rates of
foreclosure, this study will identify characteristics of those neighborhoods. As suggested
by Cotterman (200lb), income and racial composition are statistically significant
predictors of mortgage default and the characteristics of neighborhoods. However, the
HUD research did not link the relationship between income and racial composition to
other neighborhood variables found in housing literature. Common variables found in
the study of other housing phenomenon include number of dependents, vacancy rate, age
of the home, home equity lines of credit and second mortgages, and so forth (Aizcorbe,
Kennickell, & Moore, 2003; Baxter & Lauria, 2000; Chi & Laquatra, 1998; Friedman &
Rosenbaum, 2004). The study will explore the association between a variety of
neighborhood characteristics and rate of mortgage default and rate of minorities, and will
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then describe the local housing markets of neighborhoods in Weber County, Utah, with
high rates of default.

Specific Objectives of the Study

The objective of the study is to determine the relationship between mortgage
default and neighborhood characteristics to help define local housing markets.
Specifically, the study will examine census tracts found in Weber County and determine
which neighborhood characteristics are associated with high rates of default. As used in
previous studies, census tract boundaries will be referred to as neighborhoods (Baxter &
Lauria, 2000). A closer look at the characteristics of the neighborhoods is expected to
reveal different housing markets within the county. The objective is to identifY patterns
among neighborhood characteristics in regard to the following variables: race, income,
number of dependents, age of home, proportion of households which are self-employed,
proportion of households with home equity lines of credit and second mortgages,
proportion of single-female headed households, median age, and vacancy rate.
This study will test a model that describes the characteristics of neighborhoods
with high rates of default. The objectives are:
1. Examine and describe the characteristics of the neighborhoods with high
and low rates of ethnic minorities found within Weber County, Utah. The
variables explored will be: minority percentage, self-employment, age of
homes, income, number of dependents, home equity and second mortgages,
vacancy rate, single female-headed households and median age of census
tract.
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2. Examine and describe the characteristics of the neighborhoods with high
and low rates of mortgage defaults within Weber County, Utah. The
variables explored will be: minority percentage, self-employment, age of
homes, income, number of dependents, home equity and second mortgages,
vacancy rate, single female-headed households and median age of census
tract.
3. Build a model that best describes neighborhoods with high rates of default
as compared to neighborhoods with low rates of default.

Potential Contributions of the Study

This study will contribute to the existing housing literature by providing greater
understanding of the relationship between mortgage default and neighborhood
characteristics on the local level. It will use neighborhoods or census tracts as the unit of
analysis rather than the individual borrower. This study will identifY and describe the
characteristics of neighborhoods with high rates of default found in Weber County, Utah.
The results from this study will not only contribute to the academic literature but
will also benefit a variety of individuals as well as organizations. The following is a list
of potential contributions.
I.

Borrowers: Borrowers may benefit from this study by understanding the
impacts that neighborhoods with high rates of default have on
neighborhood characteristics. Potential homeowners may find this study
useful in evaluating their decision to purchase a home in areas with high
rates of default.
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2. Individuals within neighborhoods: Individuals within the neighborhood
will benefit from this study by understanding the impacts that a
neighborhood may experience due to a high rate of default. Home prices
may decrease within an area with homes that are in default. Because
appraisals are often done by comparing surrounding homes, when a home
is quickly sold due to foreclosure it often sells for well below the market
value of the home. This will have an effect on surrounding homes for sale
when they are seeking an accurate appraisal.
3. Nonprofit organizations: Nonprofit organizations will benefit from the
study by identifying areas with the greatest need for resources and
information regarding default and foreclosure. This information will be
useful in educating homeowners of the factors that are associated with
default and will help to decrease the rate of default in the area.
4. Community leaders: Community leaders, politicians and local
government agencies can benefit from the study by identifying
neighborhoods in distress. This will help them focus their limited tax
money for improvements in the specific communities.
Understanding those factors which may contribute to higher rates of default is
crucial to helping individuals and communities to avoid defaults and foreclosures in the
future. Neighborhoods with higher rates of default could be given more attention and
resources to help revitalize the community. Also identifying neighborhoods with similar
characteristics may pave the road for educational interventions as a preventative measure.
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Helping neighborhoods at risk of default will have an overall effect on the entire
county, as well as the neighborhood and the individual borrowers in the neighborhoods.
While this case study focuses on one metropolitan county in Utah, the
methodology can be adapted to other areas throughout the United States. The results that
emerge may exhibit patterns of default that can be examined and applied in other counties
and census tracts nationwide.
The following chapter will outline the need for future research by reviewing the
literature on mortgage defaults and foreclosures within the neighborhood or community
context. Also, the literature demonstrates a need for the study because of the limitations
of neighborhood characteristics and default research.

II

CHAPTER II
REVIEW OF LITERATURE

The literature review will discuss and evaluate previous research. First, the
literature on factors related to home mortgage default and foreclosure will be examined.
The second section will review studies of neighborhoods and mortgage defaults.
Important to note is the distinction between default and foreclosure. Mortgages
which are in the state of default are one to three months behind on monthly payments.
After a mortgage has been in default for more than three months, the process of
foreclosure begins. The following literature review includes studies using default data as
well as studies of foreclosure because mortgages in the process of foreclosure are the
result of mortgages in prolonged default.

Mortgage Default and Foreclosure Literature

A general approach to understanding factors related to foreclosure can be found in
previous literature. Eimer and Seelig (1998) have suggested that mortgage defaults are
explained by the ability-to-pay theory. The ability-to-pay theory suggests that
homeowners go into default because they cannot make the monthly payments on their
mortgage. Families facing this situation may have similar characteristics such as a larger
family size, more dependents living in the house, a lower family income, and irregular
source of income.
The second theory suggests that homeowners with substantial equity are unlikely
to default. Claureite and Sirmans (2003) maintained that the amount of equity, rather than
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ability to pay the monthly mortgage, is the key variable. Rather than exploring
variables associated with the characteristics of the borrowers, this theory examines the
amount of equity in the home, suggesting that regardless of other economic variables,
homes with greater amounts of equity will be less likely to experience default or
foreclosure. Equity in a home is built over time as the homeowners pay each month
toward the principal amount borrowed. This will decrease the amount remaining on the
loan, increasing the amount of equity. Although some homeowners may be paying down
their total loan amount, in years of slow home appreciation, the use of home equity lines
of credit and second mortgages may reduce the equity accumulated from years of making
monthly mortgage payments.
In addition to the two competing theories, studies have investigated the effect of
demographic and economic variables to understand the causes of mortgage default or
foreclosure (Barth &Yezer, 1983). A recent study of the factors associated with
foreclosure was performed at the borrower level (Gallagher, 2004). The study identified
which household factors contribute to the likelihood of foreclosure. Data was used from
an inventory of active and foreclosed FHA homes in Utah from the years 2000-2001. The
borrower-related factors and mortgage-related factors were studied. This included age of
borrower, job tenure, self-employed, race of borrower, first-time homebuyer, number of
dependents, homeownership counseling, borrower's income, loan-to-value ratio,
payment-to-payment ratio, back-end ratio, gift amount, size of down payment and interest
rate. Results revealed that race, front-end ratio and interest rate were statistically
significant factors associated with the probability of foreclosure. A further look at the
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interaction between race and the front-end ratio suggests that the effect of the ratio
differs between Whites and non-Whites.
Examining the characteristics of households in default or foreclosure will provide
a better understanding of some possible causes for mortgage delinquency. The following
characteristics are commonly found among homes in default or foreclosure.

Race ofBorrower

Foreclosure and default research have found inconsistencies in the effect of race
of the borrower and likelihood of foreclosure. A study by Anderson and VanderHoff
(1999) showed that Black minorities in New Jersey had a significantly higher rate of
default than White borrowers. In contrast, Ambrose and Capone (1998) found that
minorities were less likely to suffer foreclosure due to their attitudes toward credit
availability. The authors suggest that minorities feel that obtaining new cre<lit may be
difficult; therefore, they may value their current loan more than Whites. This is an
incentive for minorities to not let their loan go into default or foreclosure .
While both of these studies show that minorities face financial <listress just as
White borrowers do, the second study points out that homeowner attitudes may play a
role in the actual likelihood of foreclosure. These studies suggest that racial composition
and likelihood of foreclosure can be a local problem and vary from one area to the next,
depending on access to credit and other financial options.

Self-Employment

Black, Holtz-Eakin, and Rosenthal (2001) studied racial minorities and selfemployment. The authors used 1990 Census Bureau data to illustrate the differences in
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minority self-employment rates across census regions. While the average rate of
Hispanic self-employed was found to vary from 4.2% to 11 .2% in different census
regions, their average rate of self-employment (7. 7%) was lower than that of Whites,
14.6%.
Fairlie and Meyer (2000) reviewed the trends in self-employment over the last
century for Blacks as well as Whites. While trends over the decades fluctuated between
high rates of self-employment and relatively low rates of self-employment, Blacks were
approximately one-third as likely as Whites to be self-employed. The study points out
that lower average levels of education, lower asset levels, less likelihood of having selfemployed fathers, and lack of tradition in business roles may contribute to the lower rates
of self-employment for Blacks.
Sullivan, Westbrook and Warren pointed out in their book, As We Forgive Our

Debtors (1998), that self-employed households made up about 10.4% of their sample of
bankrupt debtors. There are a number of self-employed individuals who are successful
and earn a decent living for their family, but being self-employed can also pose some
financial risks. While this study was of debtors in bankruptcy, their economic situation is
similar to those facing mortgage default or foreclosure.

AgeofHome
No research exists on the effects of the age of the home on mortgage default.
Older homes tend to be more expensive to maintain and owners often incur costs for
replacing older appliances and other miscellaneous home maintenance costs. The Census
Bureau collects data on amount spent on home maintenance; however, no information is
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provided correlating the age of home and maintenance costs (Bureau of the Census,
1994). While spending money on repairs and preventative care is necessary for
maintaining a home, there may be a difference in maintenance costs when comparing
newer homes to older homes (Hymer, 2005). Newer homes are equipped with furnaces,
water heaters and other appliances which carry a warranty to guarantee replacement of
the product for a specified amount of time. Older homes often do not have any
warranties on major home appliances, and after years of use, major appliances need
replacement or repair. These overall housing maintenance costs may contribute to the
burden of owning a home, ultimately having an effect on the likelihood of being in
default on a mortgage.
Using th.e 2001 American Housing Survey, Friedman and Rosenbaum (2004)
found that when minorities were compared to White households, minorities were
significantly more likely to live in crowded circumstances and in lower-quality homes.
In general, newly constructed homes have warranties on construction and products, often

decreasing the cost of maintenance. Similarly, older homes may have years of neglected
maintenance and outdated appliances and building materials, suggesting lower-quality
homes. This may result in greater financial burden for those living in older homes that
require more upkeep and maintenance.

Income
Research by Van Order and Zorn (2000) showed that low-income households
have a higher rate of default than median-income households. This study also explored
th.e effects of income within neighborhoods. Higher-income and lower-income
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neighborhoods were more likely to default than middle-income neighborhoods. The
study also found that homeowners in high-income neighborhoods were just as likely to
default as those in lower- income neighborhoods.
A study on assessing problems of default in local mortgage markets by HUD
found that differences in default rates may be due to income levels (Cotterman, 2001a).
The study suggests that borrowers in neighborhoods with high default rates have lower
incomes. It also concludes that while low income is associated with default rates, it does
not completely determine the default behavior.

Number ofDependents

Household finances can be affected by the number of dependents in the home.
There has been previous research on the effect of family size and household burden.
Evidence shows that borrowers with more dependents were more likely to be in default or
experience mortgage foreclosure (Chi & Laquatra, 1998; Morton, 1975). However, other
research suggests that the number of dependents is not significant in predicting the
likelihood of mortgage default or foreclosure (Yandell & Thibodeau, 1985).

Home Equity Loans and Second Mortgages

With the recent trends of relaxed lending practices as well as below-average
interest rates, home equity lines of credit and second mortgages are more popular than
ever. From 1998 to 2001, the proportion of families with home-secured debt reached
44.6% (Aizcorbe eta!., 2003). According to the 2001 Survey of Consumer Finances

study of the recent changes in U.S. family finances, this illustrates a trend observed since
1992.
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Much default research has focused on the loan-to-value ratio. This ratio can be
described as the total loan amount divided by the value of the horne. Horne equity loans
and second mortgages increase the amount of money loaned, while the value of the home
remains constant in the short run, thus increasing the loan-to-value ratio. Simply
examining the amount of equity in the horne may not be sufficient to determine the
likelihood of default; however, three studies have reported significance in the relationship
of the two variables. Morton ( 1975) found that higher loan to value ratios significantly
increased the risk of mortgage default. A similar study by Yandell and Thibodeau (1985)
found that high loan to value ratios consistently predicted mortgage default. And most
recently, Cunningham and Capone (1990) found that high loan to value ratios were a
strong predictor of mortgage default.

Vacancy Rate
Vacancy rate can be described as the number of dwelling units vacant on a
specific date expressed as a percentage of all units standing on that date in a given area.
Baxter and Lauria (2000) found that the foreclosure rate was higher in neighborhoods
with higher vacancy rates. Vacancy rate can be an indicator of neighborhood quality.
Consumers purchasing a horne with the intention to live there for several years tend to
maintain the value of their home, while those who frequently move may not spend the
time and energy to keep up the exterior appearance or condition of the horne on the
inside.
Vacancy rates can also explain some price volatility in a neighborhood.
Depending on the demand for housing, frequent vacancy of a property can cause the price
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of homes around the property to depreciate. If a home facing foreclosure is forced to
sell quickly, the price may be much lower than the market value of the home to entice a
buyer to purchase it. Because home prices are compared to surrounding homes when
doing a comparison approach appraisal, neighborhood prices will be affected by frequent
vacancies in the area.

Median Age of Homeowner

The 1998 study of Federal Housing Administration (FHA) single family
mortgages by Ambrose and Capone highlighted variables that were associated with
foreclosure and default. The research explored borrower-related characteristics and
suggested that first-time home buyers were more likely younger families with less
established credit, making them more at risk for default or foreclosure. While the study
hypothesized that first-time home buyers or younger borrowers were more likely to
experience trigger events leading to foreclosure or default, the results show that first-time
homebuyers were no more likely to be found in the default group than in non-default
groups.
Contrary to Ambrose and Capone (1998), younger borrowers were more likely to
be in default or foreclosure according to Anderson and Vanderhoff (1999). The purpose
of the study was to explain differences in default rates among borrowers using national
conventional mortgage data. The conflicting results from the two studies show that the
borrower age can have various effects on the likelihood of default. One thought is that
younger borrowers have less experience and education in the home buying process,
making them more at risk for default on their loan. However, younger borrowers may
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have more capacity for re-employment after a job loss, allowing them to catch up on
their loans before the foreclosure is finalized (Ambrose & Capone).

Single-Female Headed Households

Sullivan et a!. (1998) suggested that single female headed households are at
greater risk for financial distress than other household types. Women tend to have lower
wages, and because of that may not be prepared with emergency funds to take care of
unexpected events. Even a small disruption of income or other unexpected expenses
could cause financial problems that result in mortgage default or foreclosure.

Neighborhood Effects Literature

Limited research has explored the effects of neighborhoods on mortgage default
and foreclosures. Most research focuses on borrower characteristics. A spatial analysis
of residential mortgage foreclosures in Cache County, Utah (Delgadillo & Erickson,
2006), used public default data and U.S. Census Bureau data to geographically map the
areas of default in neighborhoods. The results of the study show that there were clusters
of default in the county that were not evenly spread among the 22 census tracts. This
study also identified the areas with the highest rates of foreclosure and studied the
characteristics of those neighborhoods. The neighborhoods with the highest rates had
families with a high number of dependents, adults younger than age 40, households with
self-employment earnings, second mortgages, and high poverty rates. Missing from the
study in Cache County were controls for the effect of mediating variables such as race.
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A study assessing the problems of default in local mortgage markets explored
neighborhoods with high rates of default (Cotterman, 200la). The study found that
default rates are due to borrower characteristics as well as loan characteristics.
Specifically, neighborhoods with high rates of default had high rates of minorities, lower
incomes, fewer assets, and more first-time home buyers. The study also concluded that
while lower incomes are associated with high rates of default; many low income
neighborhoods have low rates of default. Therefore, further exploration of the effects of
income is needed.
HUD conducted a study on FHA insured loans from 1992 to 1994 (Cotterman,
200lb). The purpose of the study was to investigate the effect of neighborhood
characteristics, especially income and racial composition, on the default of individual
loans. The findings show that while neighborhoods with higher percentages of Blacks
are associated with higher default probabilities at the neighborhood level, the effects on
the individual level are non-existent. The study also found that neighborhoods with
lower-median incomes had higher levels of individual loan default. This was consistent
across neighborhoods with higher proportions of Whites and higher proportions of
minorities (Cotterman).
Homeowners hold different values for their neighborhoods and homes. One
household may place high importance on house characteristics such as number of
bedrooms or quality of kitchen appliances, while another household may place a high
value on the appearance of surrounding houses or rental units. While these variables may
play different roles in the decision to live in a certain area, they contribute to the overall
quality of the neighborhood. Galster, Quercia, and Cortes (2000) studied neighborhood
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qualities and change over time. The results of the study indicate there are several
variables which predict a neighborhoods' quality of life, or whether a neighborhood is
seen as "healthy" or "unhealthy." The variables used to indicate neighborhood quality
include percentage below poverty level, percentage with single mothers as head of
household, percentage of young adults not emolled or graduated from high school,
percentage of persons over 16 not employed, percentage of residents that purchased their
home after 1975, percentage of persons not employed in professional or managerial jobs,
percentage of persons with no automobile, vacancy rates, and percentage of renter
occupied dwellings.
The literature review discussed a general approach to understanding mortgage
default and foreclosure, as well as a more in-depth look at specific demographic and
economic variables which have been examined in past research. While many of these
studies used borrower level variables, the information is still useful to help direct the
study of larger scale neighborhood characteristics. Based on the literature presented, the
following research questions were proposed:
R 1: Are census tracts with high rates of minorities significantly associated with a
specific set of neighborhood economic, housing, and demographic factors at the
bivariate level, including median family income, proportion self-employed,
proportion of homes built before 1939, between 1940-1949, 1950-1959, 19601969, 1970-1979, 1980-1989, 1990-1994, 1995-1998, 1999-2000, proportion of
dependents, median value of the home, proportion single female households,
proportion vacated homes, proportion of homes with second mortgages,
proportion of homes with home equity loans and median age of the census tract?
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R 2 : Are census tracts with high proportions of homes with mortgages in default
significantly associated with a specific set of neighborhood economic, housing,
and demographic factors at the bivariate level, including median family income,
proportion self-employed, proportion ofhomes built before 1939, between 19401949, 1950-1959, 1960-1969, 1970-1979, 1980-1989, 1990-1994, 1995-1998,
1999-2000, proportion of dependents, median value of the home, proportion
single female households, proportion vacated homes, proportion of homes with
second mortgages, proportion of homes with home equity loans and median age
of the census tract?
RJ, Are there any variables among this same list of neighborhood economic,
housing, and demographic factors (including percentage of minority homes) that
uniquely explain variance in the likelihood of high versus low rates of mortgage
default?
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CHAPTER ill
PROCEDURES

1bis chapter explains the methods used in the study. The following sections will
explain how the data was obtained, the characteristics of the data and the specific
variables, the research questions, and the statistical procedure for data analysis.

Data Collection

The data for this study consisted of defaulted properties recorded in 2003-2004 in
Weber County, Utah. The list of defaulted properties was obtained through public
records available at the county office. The notice of default is the initial document filed
by an attorney or trustee on behalf of the foreclosing lender that starts the foreclosure
process. After obtaining the addresses of these properties; they were matched to their
respective census tracts by manually geo-coding them using the 2003 FFIEC Census Data
software. The total number of defaults for the census tracts (obtained through county
records) was divided by the tOtal number of households in the census tracts (obtained
through Census Bureau data). There are 42 census tracts in Weber County. Economic,
demographic and housing variables were collected from the Census Bureau
characterizing the co=unities where the homes in default were located. For the purpose
of this research, census tracts were used to classify neighborhoods, with one census tract
per neighborhood. The use of the mortgage default information from Weber County was
held to the standards of the Utah State University Institutional Review Board, protecting
the confidentiality of the borrowers.
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The purpose of collecting the data was to geographically map the distribution
of residential defaulted mortgages in Weber County and to calculate a proportion of
homes in default for each neighborhood, and for the whole county. This study includes
neighborhoods with "high" default rates identified as those neighborhoods where the
proportion of homes in default is higher than the mean rate of default for the county.
Similarly, neighborhoods with "low" rates of default were operationalized as those where
the proportion of homes in default is less than or equal to the mean rate of default for the
county.
For this study, census tracts were equivalent to neighborhoods. Census tracts are
designed to be relatively homogeneous units with respect to population characteristics,
economic status, and living conditions. Census tracts range from 1,000 to 8,000
inhabitants, averaging about 4,000 inhabitants (Introduction to Census 2000 Data
Products, 2001). Neighborhoods were described by the following factors: (a) median
household income; (b) the proportion of vacant homes; (c) proportion of homes with
single female heads of household; (d) percentage of minorities; (e) proportion of
dependents; (f) proportion of homes with home equity lines of credit; (g) proportion of
homes with second mortgages; (b) proportion of homes built before 1939, and between
the years 1940-1949, 1950-1959, 1960-1969, 1970-1979, 1980-1989, 1990-1994, 19951998, and 1999-2000; and (i) median age of the census tract. The following is a
description of the variables which were used in the statistical analysis for this study. The
dependent variable was primary data; the independent variables were secondary data
from the Census Bureau.
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Description of Variables

Dependent Variable
The dependent variable for the study was census tract proportion of mortgages in
default. Proportion of mortgages in default for each census tract was used as a continuous
variable for the correlations and was dichotomized into two variables with 0= default rate
equal to or less than the mean, 1=default rate above the mean for the dependent variable
in the logistic regression. The variable was calculated from two data sources: total
number of mortgage defaults came from county records divided by total number of
housing units from Census Bureau data.

Independent Variables
Census tract minority percentage. The largest minority in Weber County is
Hispanic. Other races or ethnic groups composed less than 1% of the population. Weber
County population is 12.7% Hispanic compared to 9% ofthe state as a whole. The
variable was used as both a continuous variable for the correlations and logistic
regression and a dichotomized (high vs. low rates of default) variable for the Analysis of
Variance. When minority percentage was used as a dichotomous variable it was
operationalized as a high rate of minorities if the neighborhood has greater than 14%
minority population; and neighborhoods with fewer than 14% minority population will be
considered low rate of minority. This number was chosen because it was the median
percentage of minorities in the county; therefore the dichotomized variable is made up of
two equally-sized groups. The original data reports this variable in a percentage;
therefore, it remains as a percentage in the research.
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Census tract median f amily income. This continuous variable was used as an
income indicator. The median family income for 2000 in Weber County was $49,724.
This is greater than the median family income for the entire state from the same year,
$45,726 (U.S. Census, 2000d).
Census tract proportion of dependents. The number of children under age 18 was
divided by census tract total population to calculate the proportion of the entire census
tract that were children, a continuous variable. Census tracts with a lower proportion of
dependents may indicate neighborhoods with lots of elderly homeowners. The mean
proportion of dependents for Utah is .32. The mean proportion of dependents for Weber
County is .31.
Census tract median year home was built. This construct is reported as nine
different variables; proportion of homes in the census tract built in the following years;
before 1939, 1940-49, 1950-59, 1960-69, 1970-79, 1980-89, 1990-94, 1995-98, and
1999-2000. The median year homes were built in Weber County is 1971 (U.S. Census,
2000d), and for the state ofUtah it was 1976, thus typical homes in Weber County are
somewhat older than statewide.
Census tract proportion selfemployed. This is recorded as the proportion of
households that self-reported income from self-employment. The Census Bureau data
defines self employed workers as those who worked for profit or fees in their own
unincorporated business, profession, or trade, or who operated a farm and rely on it as a
primary occupation (Census Terminology, 2006). In Utah, 5.8% of the households report
self-employment income. Weber County was just below this, with 5% of households
reporting self-employment income (Dataplace, 2005a).
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Census tract proportion with home equity loans. The Census Bureau provides
information on households that report having home equity loans. The proportion of home
equity loans per census tract will be used as one of the housing variables.
Census tract proportion with second mortgages. This variable will be expressed
as a proportion of households per census tract that report having second mortgages;
however, this variable does not specify actual size of the second mortgage.
Census tract median age. This continuous variable is reported as the median age
of the census tract. Younger median age for the census tract may indicate neighborhoods
with many first time homeowners, who according to research are more likely than older
borrowers to default. An older median age for the census tract may also indicate
neighborhoods with elderly households or empty nesters where their children may have
already moved out.
Census tract proportion of vacated homes. This continuous variable is the number
of homes in the neighborhood that are unoccupied as a proportion of the total number of
housing units. It is a good indicator of the condition of properties in the area. Houses
located in neighborhoods with high vacancy rates may not have owners that keep up on
the yard work and the outside physical appearance. The average vacancy rate for homes
in Weber County is 2.5% (U.S. Census, 2000d). This is much lower than the average
vacancy rate for the state of Utah, 8.8%.
Census tract proportion single female-headed households. This continuous
variable was reported as the proportion of households in the neighborhood which have a
single female as the head of the household.
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Census tract median value of home. This was given as the median value of the
homes found in the census tract in dollars. The average value of homes reported in 2000
for Weber County was $125,600 (U.S. Census, 2000d). The average value of homes in
Utah is $128,452 (Dataplace, 2005b ).

Data Analysis

The study used descriptive statistics including frequencies and cross-tabulations
to describe neighborhood composition for the entire county. To answer the first research
question, Pearson correlation coefficients were calculated to test significant associations
between minority percentage as a continuous variable and the economic, housing and
demographic independent variables. Alpha level of 0.05 was used to determine statistical
significance. To address the second research question, Pearson correlations were used to
test significant associations between proportions of homes in default as a continuous
variable and the economic, housing, and demographic independent variables.
Research question three used the bivariate correlation results to select variables to
include in a multiple logistic regression analysis in order to examine the extent of
confounding not testable in the simple bivariate correlations. Before doing the multiple
logistic regression, analysis of multicollinearity and procedures for data reduction were
performed using all neighborhood economic, housing, and demographic factors with
statistically significant bivariate correlations with both proportion of homes in mortgage
default and percentage of minority homes. This was done to reduce the total numbers
entered into the model, consistent with the generally accepted parameter of no more than
one independent variable per 10 cases (Logistic Regression Overview, 2006). The
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multiple logistic regression model was built in two steps. The first step included the
variables resulting from the data reduction procedures and multicollinearity analysis. The
second step was to add the continuous minority variable to test whether the variables
added in step one became nonsignificant when the minority variable was added.

This

detected overlap or confounding variables and tested the effects of minority along with
the other independent variables on neighborhoods with high or low rates of default. All
of the demographic and economic variables were measured as continuous variables; they
remained so in the logistic regression because continuous variables carry more variance.
Logistic regression was selected for the preferred method of analysis for two reasons.
First, logistic regression allowed for the dependent variable to be a dichotomous variable,
which worked well for the dependent variable in this study where what was being
modeled is the log-odds of a neighborhood being high vs. low in the outcome variable.
Second, multiple logistic regression assessed the effect of each independent variable and
its contribution to variation in the dependent variable, net of the effects of the other
independent variables in the model.
The final type of descriptive analysis was to run a one-way Analysis of Variance
(ANOVA) to test the effect of low and high-minority neighborhood using the proportion
of mortgages in default as the dependent variable. The statistical package SPSS version
13.0 was used to perform the analysis.
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CHAPTERN
RESULTS

This chapter presents the results of the statistical analysis to answer the research
questions. Descriptive statistics are reported to better understand the dependent and
independent variables. Both research questions one and two use Pearson's (r)
correlations to determine variables most closely associated with proportion of defaults
and percentage of minorities. Research question three was answered by using multiple
logistic regressions, resulting in a final model which best explains variance in mortgage
default.

Descriptive Analysis

To better understand the neighborhoods in Weber County, descriptive statistics
were run on all the independent variables. The main question throughout the research is:
What are the characteristics of neighborhoods in Weber County that have a high
proportion of mortgages in default? The neighborhood having the fewest reported
mortgage defaults had 2% of homes in default, and the neighborhood having the highest
reported mortgage defaults had 15% of homes in default. The mean percentage of homes
in default was 5.76% (SD

=

2.78). The following map (Figure I) illustrates the

geography of Weber County and highlights the neighborhoods with the highest and
lowest rates of default.
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Figure 1. Mortgage default for Weber County by census tract.
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Descriptive statistics of the census tracts are described in Table I. The mean
percentage of minorities was 20.38% (SD = 18.687). The Hispanic population makes up
12% of the population in Weber County, and 9% ofthe population of Utah.
Predominately non-minority neighborhoods in Weber County had only 3% minorities,
and the neighborhood with the highest percentage of minorities was reported as 74%.
The remainder of the independent variables can be divided into economic, housing and
demographic categories. The first group of variables explored is the economic variables.
This includes the median family income and proportion of homes reporting selfemployment. The median family income for this sample was $48,207. Neighborhoods
reported median family income as low as $19,904 and as high as $77,580. From the
sample, the mean percentage of households reporting self-employment for the census
tracts was 11.67% (SD = .05). As reported by the U.S Census Bureau (2000d), only 5.8%
of the Utah population is considered self-employed. The neighborhood reporting the
highest percentage of self-employed was 22% and the neighborhood reporting the lowest
percentage was 0%.
The second group of variables is the housing category. This includes variables
describing the year when the home was built, homes with second mortgages and home
equity loans, the vacancy rates of the neighborhoods, and the mean value of the homes.
Exploring the mean, minimum and maximum proportion of homes built in each decade
will help determine the age of the neighborhood. The percentage of homes built between
1970 and 1979 showed the highest mean of 19.06% for all the census tracts. The next
two decades that had the highest mean percentage of homes built in that period oftime
are those neighborhoods with homes built in the 50's and neighborhoods with homes

Table 1

Descriptive Statistics ofIndependent and Dependent Variables on 42 Neighborhoods (Census Tracts)

Variables
Proportion of mortgages in default
Proportion of mortgages in default below mean
Proportion of mortgages in default above mean
Percentage of minorities
Economic variables
Median family income in dollars
Proportion of self-employed households
Housing variables
Proportion of homes built before 1939
Proportion of homes built 1940-1949
Proportion of homes built 1950-1959
Proportion of homes built 1960-1969
Proportion ofhomes built 1970-1979
Proportion of homes built 1980-1989
Proportion ofhomes built 1990-1994
Proportion of homes built 1995-1998
Proportion of homes built 1999-2000
Proportion of homes with second mmtgages
Proportion of homes with home equity loans
Proportion of vacated homes
Median value of home in dollars
Demographic variables
Proportion of children under 18
Median age of census tract
Proportion of single-female households

N Minimum
42
0.02
26
0.0238
16
0.0612
42
3.00

Maximum
0.15
0.06
0.15
74.00

Mean
0.06
0.04
0.06
20.38

SD
0.03
0.01
0.02
18.69

Median
0.05
0.04
0.08
12.89

42
42

19,904
0.00

77,580
0.22

48,207
0.12

15,027
0.05

48,765
0.11

42
42
42
42
42
42
42
42
42
42
42
42
42

0.00
0.00
0.00
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.01
0.01
58,300

0.66
0.37
0.61
0.30
0.52
0.39
0.19
0.37
0.21
0.10
0.22
0.46
223,500

0.15
0.11
0.17
0.13
0.19
0.13
0.06
0.09
0.04
0.08
0.05
0.07
120,407

0.18
0.10
0.14
0.06
0.10
0.09
0.06
0.09
0.05
0.05
0.03
0.07
36,522

0.06
0.06
0.13
0.13
0.20
0.12
0.03
0.08
0.02
0.07
0.05
0.06
116,300

42
42
42

0.14
25
0.07

0.44
39
0.27

0.35
29.5
0.15

0.06
2.58
O.OS

0.34
28
0.15
- -w
w
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built before 1939, 17% and 15% respectively. The next housing variable to explore is
homes with second mortgages and homes with home equity lines of credit. The mean
percentage of homes with second mortgages was 8.26% (SD = 5.0) and mean proportion
of homes with home equity loans is 4.98% (SD = 3.0). The mean vacancy rate was
7.51% (SD

=

7.0). The mean value of homes in the all census tract was $120,407. The

lowest mean value of homes was $58,300 and the highest mean was $223,500.
The next set of variables is the demographic variables. This includes proportion
of dependents, median age of the census tract population, and proportion of femaleheaded households. The median age of all the census tracts is 29.52. The mean
percentage of female-headed households was 14.60% (SD = 5.0) with a maximum of
27% and a minimum ofless than 1% (0.07%). Finally, the mean percentage of
dependents was found to be 35%.

Research Question One

To address research question one, "Are census tracts with high rate of minorities
significantly associated with a specific set of neighborhood economic, housing, and
demographic factors," a bivariate analysis was used and reported as a Pearson (r)
correlation. Pearson correlation at or near -1 or + I shows a perfect correlation between
two variables, either perfectly negative or perfectly positive. A Pearson (r) correlation of
0 is interpreted as no correlation between the variables (Knoke, Bohrnstedt, & Mee,
2002).
High proportion of minorities was significantly associated with lower median
family income (r = -0.836, p < 0.001 ), lower proportion of borrowers who were self-
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employed (r = -0.698, p < 0.001), lower proportion of borrowers who had home equity
loans (r = -0.78l,p < 0.001) or second mortgages (r = -0.547, p < 0.001), lower median
values of homes (r = -0.704, p < 0.001), older median year home was built (r = 0.863,
p < 0.001), and lower proportion of homes with females as the head ofthe household

(r = 0.656,p < 0.001). Results from the correlation are reported in Table 2. Also noted
in Table 2 are the expected directions of the correlations, whether positive or negative.
Based on the literature review, it was expected that as the proportion of minorities
increased, so would the likelihood of older homes. Minorities are predicted to have lower
incomes and live in homes with lower median values. The data shows that as the
proportion of minorities in census tracts increases, proportion of children under 18
decreases, median family income decreases, proportion of older homes increases, and
proportion of single female headed household increases.

Research Question Two

Research question two is designed to determine if there is a set of neighborhood
economic, demographic and housing variables which are statistically correlated with high
rates of default. It is similar to the first research question, although it is determining the
correlations between proportions of mortgages in each census tract that are in default
rather than proportion of minorities in the census tract. The correlations are reported in
Table 3.

36
Table 2
Correlations of Independent Variables and Proportion ofMinorities (continuous
variable)
lnde2endent Variables
Ex2ected
Economic variables
Median Family Income
Proportion of self-employed homes
+
Housing variables
Proportion of homes built before 1939
+
Proportion ofhomes built 1940-1949
+
Proportion ofhomes built 1950-1959
+
Proportion of homes built 1960-1969
+
Proportion ofhomes built 1970-1979
Proportion of homes built 1980-1989
Proportion ofhomes built 1990-1994
Proportion ofhomes built 1995-1998
Proportion of homes built 1999-2000
Proportion of homes with second mortgages
+
Proportion of homes with home equity loans
+
Proportion of vacated homes
+
Median value of home
Demographic variables
Proportion of children under 18
+
Median age of census tract
Pro2ortion of single-female households
+
Note. I= based on literature review; **p < 0.05, ***p < 0.01

Observed Pearson's (r)
-0.836***
-0.698***

+
+
+

+

+

0.863***
0.438***
0.078
-0.165
-0.507***
-0.500***
-0.569***
-0.494***
-0.287
-0.547***
-0.781 ***
0.343**
-0.704***
-0.439***
-0.440***
0.656***

Variables that were found to have statistical significance at the 0.05 level were:
median family income (r = 0.630, p < .001), proportion of homes with self-employed
income (r = -0.5!0,p = .001), homes built before 1939 (r = 0.705, p < .001), homes built
between 1960-1969 (r = -0.412,p = .007), homes built between 1970-1979 (r = -0.575,
p < .001), proportion of homes with home equity loans (r = .488,p = .001), median value

of the home (r = -0.579, p < .001 ), proportion of dependents (r = -0.403, p = .008), and
proportion of homes with single female households (r = 0.572, p < .001 ). The
correlations with the higher magnitude suggest that neighborhoods experiencing high
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Table 3
Correlations ofIndependent Variables and Mortgages in Default (continuous variable)
Independent variables
Expected
Economic variables
Median family income
Proportion of self-employed homes
+
Housing variables
Proportion ofhomes built before 1939
Proportion ofhomes built 1940-1949
Proportion of homes built 1950-1959
Proportion of homes built 1960-1969
Proportion of homes built 1970-1979
Proportion ofhomes built 1980-1989
Proportion of homes built 1990-1994
Proportion ofhomes built 1995-1998
Proportion of homes built 1999-2000
+
Proportion of homes with second mortgages
Proportion of homes with home equity loans
+
Proportion of vacated homes
+
Median value of home
Demographic variables
+
Proportion of children under 18
Median age of census tract
Proportion of single-female households
+
Note. 1- based on literature review; **p < .05, ***p < .01

Observed

Pearson' s (r)
-0.630***
-0.510***

+

+

+

+

0.705***
0.272
-0.006
-0.412***
-0.575***
-0.192
-0.384**
-0.252
-0.038
-0.243
-0.488***
0.310**
-0.579***
-0.403***
-0.338**
0.572***

rates of default may have lower family income, have more homes built before 1939,
during 1970-1979s, have lower median valued homes, and have greater number of homes
with single female headed households. The remaining economic, housing and
demographic variables showed weaker correlations.
Based on the literature review, the expected correlation coefficients are shown in
Table 3 along with the observed coefficients. There was no literature supporting the
likelihood of default and the year the home was built. It was expected that households
that report self-employment may be more vulnerable to economic crises, therefore more
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likely to default. Those that are more likely for default may just be starting out, and
have not established a successful business. The results show that as proportion of
mortgages in default increase, the likelihood of self-employment decreased. Perhaps, the
homes which are self-employed in this population have established a successful business
and are less likely to experience mortgage default. It was also expected that as the
proportion of defaults increase, proportion of children under 18 would also increase.
Although the literature suggests that families with a greater number of children may be
more likely to default, the results show otherwise. Perhaps the census tracts with high
rates of default are predominately elderly, with no children in the household. It was
expected that neighborhoods with high rates of second mortgages and home equity loans
would be more vulnerable to trigger events leading to a mortgage default; therefore, a
positive correlation was expected.

Research Question Three

The goal of the final research question was to explain variance in the proportion
of homes in default by using the housing, economic and demographic independent
variables that were statistically significant in research question one and two.

In answering research question three, it was discovered that the number of
statistically significant explanatory variables from research question one and two (15 in
total) was too high in relation to the population size (n = 42 census tracts in Weber
County). It is usually recommended that there should be at least ten observations per
independent variable (Logistic Regression Overview, 2006). To answer research
question three, the first step was to assess which of the 15 statistically significant
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variables could be grouped together. The variables reporting the proportion of homes
built in each decade were grouped into two different variables; proportion of older homes
(built before 1980), and proportion of newer homes (1980-2000). The second mortgage
variable and home equity line variable was combined into a new variable called
mortgaged debt. This was calculated by adding the total proportion of homes with
second mortgages to the total proportion homes with home equity loans. After this first
reduction, the originall5 variables were reduced to nine variables to be included in a
logistic regression model.
At this point, and to test for the presence of multicollinearity among the
independent variables, a correlation matrix was run among the nine independent
variables. Multicollinearity exists when two or more of the independent variables are
correlated to one another. It was found that the inter-correlations among the independent
variables ranged from 0.053 to -0.955. Median family income was highly correlated with
median value of the home (r = 0.917), proportion of households reporting selfemployment (r = 0.81 0), and proportion of households with single female as head-ofhousehold (-0. 786). Because of these high correlations, only median family income was
included in the multiple logistic regression models and the remaining three variables were
not included. Proportion of older homes was also highly correlated with proportion of
newer homes (-0.955), so only the proportion of new homes variable was kept in the final
model. Table 4 shows the correlations among the nine independent variables.
After reducing the variables to an appropriate number for the sample size, the first
logistic regression was run. Using the dependent variable as a dichotomized default rate
(I =equal to or less than the mean 5.76, 2 =above the mean 5.76) and the following
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variables as the predictors: median family income, proportion of new homes,
mortgaged debts, proportion of vacated homes and proportion of the entire census tract
that were children, the first logistic regression was run using the backward likelihood
ratio (LR) method. This method enters ali the independent variables at once and then
removes variables one at a time based on a preset significance value. When there are no
more variables that meet the requirement for removal, the process stops. In this study,
the default value for removal in SPSS (p 2: 0.1 0) was used. The final model resulting
from the backward LR procedure reports the independent variables that significantly and
uniquely influence the dependent variable. After four steps, the first logistic regression
produced a final model in which only two variables (median family income and
proportion of new homes) met the entry requirement to be included in the equation; the
remaining three variables (mortgaged debt, proportion of vacated homes and proportion
of dependents) were removed from the model due to their not explaining a significant
proportion of variance in the dependent variable, net of other variables in the model. The
procedure yielded an R-squared = 0.345, and a correctly classified percentage of cases of
85.7%.

The R-squared value indicates that about 35% of the variance in default is

explained by the family income, and proportion of new homes. Table 5 reports the
results from the first logistic regression.
After the first logistic regression was conducted, another logistic regression was
run using the two predictors from above and one more variable, namely minority
percentage as a continuous variable. Adding the latter variable determined whether or
not minority percentage will provide further "information" to explain mortgage default,
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above and beyond the variables already in the model.
Backward logistic regression entered all the variables at the same time and
removed the variables that show no statistical significance. After two steps, the final
model includes proportion of new homes and percentage of minorities. The explanatory
power of the model improved by about 10% as evidenced by a higher R-squared (0.431).
The corrected predicted classification also improved to 90.5% from 85.7% from the first
logistic regression. The classification table compares the predicted values for the
dependent variable, based on the regression model, with the actual observed values in the
data. The final output of this model is reported in Table 6. Results show that as the
proportion of new homes increases, the odds of default increase by 6% for every I%
increase in proportion of new homes. Similarly, for each 1% increase in minority
concentration, the odds of default increase by about 17%.
Given that only two variables were significantly associated with rate of mortgage
default, additional descriptive analyses were conducted to explore associations between
these two variables and several housing and economic characteristics. Correlations are
shown in Table 7.

Table 5

First Logistic Regression: Proportion ofMortgages in Default as Dependent Variable
Independent Variables
Family median income
Proportion of new homes
Model R-Square

B
0.000
0.050
0.345

S.E.
0.000
0.023

Exp (B)
1.000
1.052

Sign.
0.001
0.025
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Table 6

Final Logistic Regression: Proportion ofMortgages in Default as Dependent Variable
Independent variables
Proportion of new homes
Percentage of minorities
Model R-Sguare

B
0.059
0.159
0.431

S.E.
0.026
0.048

Exp@)
1.060
1.173

Sign.
0.022
0.001

Table 7

Correlations of Statistically Significant Variables from Logistic Regression Model
Dependent variable

Independent variable

Pearsons (r)

Sign.

Percentage o-::
fmm
"""'"·_o
_
n
.,.-.
h,.es --~--:-:--:o--c:--o-------::-::-::-:----::-::-:--

Proportion of new homes

Median family income
Proportion of dependents
Vacancy rate
Median value of the homes
Mortgaged debt
Proportion self-employed

-0.836
-0.439
0.343
-0.704
-0.703
-0.698

.000
.004
.026
.000
.000
.000

Median family income
Proportion of dependents
Vacancy rate
Median value of the homes
Mortgaged debt
Proportion self-employed

0.621
0.629
-0.013
0.663
0.738
0.607

.000
.000
.936
.000
.000
.000
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Neighborhoods with higher proportion of newer homes also had higher median
family incomes, higher number of dependents, higher median value of homes, a higher
proportion of home equity loans and second mortgages, and a higher proportion of selfemployed households. Neighborhoods with a higher proportion of minorities had lower
median family incomes, lower proportion of children, lower median value of homes,
lower proportion of mortgaged debts, and a lower proportion of self-employed
households.
The final type of descriptive analysis was to run a one-way analysis of variance
(ANOVA) to test the effect oflow and high-minority neighborhood using the proportion
of mortgages in default as the dependent variable. The overall ANOVA was statistically
significant at the .OS level (F= l8.090,p < 0.001). Table 8 shows the results of the
descriptive statistics for ANOVA. Table 9 shows the tests of between-group and withingroup effects. The results of the one-way ANOVA showed that there is a main effect of
minority which indicates that the mean default rate is statistically different between the
designated low minority and high minority census tracts because, on average, the default
rate on high minority census tracts (0

=

7.62) is significantly higher than the default rate

on low minority census tracts (0 = 4.49).

Table 8
Analysis of Variance: Proportion ofMortgages in Default as Dependent Variable
Categories
Low Minority
High Minority
Total
Model
*** p < .000, df- 40

N
25
17
42
18.090***

Mean
4.50
7.62
5.76

SD
1.72
3.06
2.78

Min
2.24
2.62
2.24

Max
7.87
15.49
15.49
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Table 9
One- Way Analysis of Variance: Dependent Variable Is Proportion ofMortgages in
Default
Source
Between groups
Within groups
Total

df

MS

F

Sign.

1
40

98.854
5.465

18.090

.000
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Summary of Findings

This chapter presented the results from the descriptive, bivariate and logistic
regression analysis of the three research questions asked in the study. The first and
second research questions were to determine if there was a set of housing, economic or
demographic variables significantly associated with both minority percentage and
proportion of homes in default. This question was answered by calculating Pearson (r)
correlation coefficients and their significance levels. Results indicated that many of the
independent variables were highly correlated with both percentage of minorities in census
tracts as well as rates of default.
The next step was to combine some of the variables that had high intercorrelations. This would reduce the number of variables entered into the logistic
regression. The originall8 variables were reduced to five variables. The logistic
regression analysis addressed the third research question: what statistically significant
variables in the first and second research questions are associated with proportion of
homes in default. The first model reported that two variables, median family income and
proportion of newer homes, captured the best explanation of the variance among default
rates .
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The second logistic regression determined whether adding minority percentage
along with median family income and proportion of newer homes (results from the first
logistic regression) would improve the model. When the minority percentage variable
was added to the model, the R-square improved by nearly 10% suggesting that more
variance is explained by including the minority percentage variable. The final model
does not include family income and suggests that proportion of newer homes and
proportion of minorities in the census tracts explains 43% of the variance in default rates
in Weber County and the model correctly predicted the outcome 90% of the time.
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CHAPTER V
DISCUSSION
As long as individuals and families continue to purchase homes, there will be
defaults and foreclosures. With increasing loan limits and credit availability, defaults and
foreclosures may become even more prevalent in the future than they are today. There
has been considerable research on factors that may influence individual borrower's
likelihood of foreclosure, but little research has studied the subject on a neighborhood
level. This study geographically mapped out census tracts in Weber County, labeled
those with high rates of default, and found the specific set of variables which describe
characteristics of neighborhoods that have high rate of default in the years 2003-2004.
The results from the Pearson (r) correlation showed that many variables were
statistically significantly associated with proportion of homes in default. The year the
home was built, the median family income, and the economic condition of the family
play roles in affecting the family's ability to pay their mortgage. This is consistent with
the generally accepted ability-to-pay theory (Elmer & Seelig, 1998). Van Order and Zorn
(2000) reported that income does play a role in likelihood of default, and households with
low incomes are at risk for default. While income does play a role in the likelihood of
default, other factors determine how the family income is spent. The number of
dependents was correlated with rates of default, however when added to the logistic
model it did not show statistical significance in explaining the variance in default rates.
Chi and Laquatra (1998) reported that families with a greater number of dependents are
more likely to default. The Census Bureau data reports that older homes are often more
expensive to maintain, increasing family expenses (Hymer, 2005). All of these economic
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factors contribute to a family 's ability to pay their mortgage. For some families, these
factors create a monthly struggle to keep on top of the bills.
The statistical analysis of the study gives an indication that default in Weber
County during the year 2003-2004 occurred mostly in two well-defined housing markets
and neighborhoods. One housing market can be described as neighborhoods with low
minority rate, more new homes, a higher median family income, more children in the
household, higher priced homes, and more mortgaged debts (second mortgages and home
equity loans). Quite possibly residents in these census tracts have overextended
themselves in their use of credit and could not keep up with their housing and other
obligations. Census Tract 2105.07, for example, had a high proportion of default and low
percentage of minorities. The same census tract also has 70.4% ofthe population
experiencing a housing cost burden (Dataplace, 2005a). They may have good jobs that
pay higher than the average income of the area, but they have more obligations with high
mortgages (as evidenced by higher priced homes) and a greater number of dependents.
This census tract had a 96.9% homeownership rate, ranking 15th highest for the entire
state, but 25.2% of the original mortgages for purchase were originated from the
subprime market (Dataplace, 2005b ). The subprime market refers to loans made to
borrowers who are higher risk due to impaired or limited credit histories, high debt to
income ratios, or inadequate loan documentation. To offset the higher risk, the lenders
charge higher interest rates and more up front fees, drastically increasing the cost of
purchasing a home (Dataplace, 2005b).
The second housing market that emerged when studying default is neighborhoods
with high rates of minorities. The census tracts with high rates of minorities also have
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lower median household income, fewer dependents, lower median home values, and
lower mortgaged debts. These census tracts may be initially struggling to pay the bills
each month because their incomes do not provide enough to meet their obligations. They
live in older homes, which may result in more home maintenance expenses, and possibly
neighborhoods which experience little to no growth in appreciation value. The results
support the findings from the 2001 American Housing Survey; minorities were
significantly more likely to live in crowded circumstances and in lower-quality homes
than Whites (Friedman & Rosenbaum, 2004).
The model shows that census tracts with high minority concentrations might be
associated with higher rate of mortgage default; however, this could be explained by the
fact that neighborhoods with higher minority concentrations typically have more
economic disadvantages, which is the real cause of default, not their minority status per
se. For example, the census tract with the highest default rate in the county, Census Tract
2011, also ranked tenth highest poverty rate of any census tract in Utah. The next highest
default rate was Census Tract 2012 which ranked ninth highest in poverty rate in Utah,
and the second highest percent Hispanic population in the state. Over one fifth of all the
households in this census tract were single parent households. Census Tract 2018 ranked
third highest proportion of mortgages in default and had the highest percent Hispanic
population compared to all census tracts in Utah (Dataplace, 2005b).
Minorities share common barriers when it comes to home ownership. They may
be victims of predatory lending, possibly may experience language barriers in
understanding the terms and condition of their mortgage, or may not have access to the
same homeownership information that White individuals may have. The census tract
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with the highest proportion of mortgages in default also had 46.2% of the population
originating their conventional mortgages issued by subprime lenders (Dataplace, 2005b ).
These loans are typically costlier compared to prime loans, often with prepayment
penalties and above-market interest rates. When individuals have higher mortgage costs,
they have less money available for other living expenses and savings, and therefore they
are more vulnerable to unexpected trigger events leading to mortgage default.
Minorities may also face barriers in their workplace and earnings. Census Tract
2012, the neighborhood with the second highest default rate, also had 55% of the
population with no high school diploma or GED (Dataplace, 2005b ). Without a high
school education, their employment opportunities are limited. Individuals with less
education occupy lower income jobs.
The Pearson (r) correlations reported an interesting result in regards to minorities
and the likelihood of having second mortgages or home equity lines of credit. The results
show that neighborhoods with a high proportion of minorities are less likely to have
home equity loans (r = -.781) or second mortgages (r

= -.547). While both a home

equity loan and a second mortgage are forms of debt, they differ from consumer credit
cards. They are generally loans that charge a lower interest rate because the credit is
secured by the borrower's home. In this study, minorities are less likely to have both
types of mortgaged debt (home equity loans or second mortgages). Perhaps minorities
are not aware of these options for borrowing money or they do not have enough equity in
their home to qualify for the loans.
Understanding factors influencing likelihood of mortgage default is important on
many levels. These results reinforce the idea that housing markets and mortgage defaults
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are local in nature. The two markets in this study are quite different in their needs and
possible prevention strategies. When neighborhoods experience high rates of default, it
can weaken the community by decreasing the overall value of homes, increasing the
vacancy rate, and decreasing its tax base. Extension Educators and other housing
professionals can use the information on census tracts with high default rates to target the
families that may have similar characteristics to those found in the study with higher rates
of default. Educating current and potential homeowners on the responsibilities of owning
a home can strengthen communities.

Limitations

As in any study, limitations from the data or statistical methods exist. The first
limitation is that the study is cross-sectional, only collecting data from the years 20032004. During these years Utah ranked among the highest state in rates of mortgage
default. Since then, Utah has seen fewer mortgage defaults and foreclosures, no longer
ranking near the top. Further, the data was only gathered for one county in Utah.
A second limitation to the study is that it did not include economic variables that
may play a role in a family' s financial and housing condition. Such variables may
include unemployment rate for the county, job opportunities, and details of the local labor
market. These county specific bits of information may provide supporting evidence that
defaults and foreclosures are due to trigger events related to employment or job loss.
A third limitation to the study is that the variables studied were based on answers
from the Census Bureau, which only asks respondents to fill in their appropriate response
to economic and demographic questions. The respondents are not asked open-ended
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questions and their answers may not clearly represent their economic condition. Using
open-ended responses would have allowed for the researcher to study the perception of
the homeowner as to their specific trigger events leading them to mortgage default.

Suggestions for Future Research

The results from this study imply that there is a need for more research on
mortgage default and foreclosures. The analysis of the data provides clues to the
characteristics that neighborhoods were experiencing at the time of default, but is not able
to explore the actual trigger event leading to the mortgage default. It would be
enlightening to use open-ended questionnaires for neighborhoods with high rates of
default to whether trigger events or unfair lending practices lead the default. Asking
open-ended questions would allow the homeowners to elaborate on the economic
circumstances of a recent divorce rather than just reporting their marital status as single.
A second area for future research is to explore the effects of predatory and
abusive lending on defaults and foreclosures. Minorities, single females and elderly may
be targeted for higher priced loans with unnecessary fees- which would drain a family
asset and make them more vulnerable and incapable of coping with trigger events.
Identifying where there is a higher concentration of predatory lending in communities
may show a relationship with neighborhoods with high rates of default as well.
The results from this study may influence lending policies and prevention
strategies. The findings support the need for homeownership education and possible prepurchase counseling. Homeowners are likely to continue experiencing hard economic
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times, leading them to mortgage default. Continuous effort to understand default and
foreclosure trends is important to improve communities.
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